^™r.n FOR PRODUCING AQUEOUS 

^^^pSon'STethereof 

PIELD OF THE INVENTION 

BACKGROUND OF THE INVENTION 

The present invenUou^at^ to^^^^^^ 

ration of aqueous ^^'f^^^^^l^^^i ovMy using 
polymer with cauomc 30^3^0 relates to the 
Lnventional «dd>t.ve^ m mv^ti^ 
aqueous dispersions f^g^le w^^^^^^ P^^^^^^^ ^ 
tn the invention, dispersiDie puwu^. 
Ss^Ssl";. as weU as the use thereof- 
?he stabilization of aqueouspdym^^^d,^^^^^ ^^^^^^^^^ 

is known from the pnor ^- P° y^ ^.^y 

aqueous Poly'^^i^f'^Sn'S £ dispersions are gen- 
stable systems. For this reMOO i interfacial 
erally added dispersing agente. wtach n 

stabilizing «^«°'^-;°f";SJ'fomof 
compounds, P^^^^^i^f f^X'r Siphiphi structure 
or emulsifiers. Due o their amp ^ ^^j^^ 
emulsifiers. ^^ch usually have a n^d^^^ g^^^3^j3l 
1500. have a stabihzing ^'f ?" ^^^^^^ aqueous dispers- 
tension between the PO y«^^"^1^51,f protective colloids is 
ing medium. The stabilizing particles, 
ni^nlybasedonastencshieldin^^^^^^ ^ 

They are generally .^u'^fX a^^ 

above 1500 and they can be bc^h "au? ^^j^ 
bound to the dispersed V^^^J^X^yrr^^^<^ 
• S'^LtSreTmp^L^of^emodifying 

utilizers. Which ^^^^^S- 
polymerization, are e^g. <=°'>^^"tvl 3lcoholM^ polyv^yl 
Luble polymers, ^fl^'J^'^^Uo TLJrs's^}. 
pyrrolidone, as well ^ P°!y"''"f ^^hich can be used in 
polymerizable. functional monom^^^^^^^^ conventioftSl 

polymerized form -^^^".^^^^^^^^ acrylamides or 
^itr^rsiSctS^wfthsulphon^^^ 

I problem when JJ^iS^^^^^^ 
coalescence, i.e. the ""'l^^'^f. possible to 

particles in the emu s.on, so h^t »s P 
obtain a ledispersible powder, yi"^ aSS'T^. ^ given 
polymerizate secondary parades (coag^ateM^^^^ 
5olUri«tec6ntentoftheaq«^^^ 

toe more critical the more A'^^ y'^^Sce grows superpro- 
disperse distribution, because the nterface gro 
poLnally with decreasing particle diameter. 

' Apart fL stabilized, aqueous p^S^p?^^^^^^ 
great significance i^-m.P^^^^t^^^^^ Kedispers- 
dered available by drying from these dis^ 
ible powders are advantageous Jf^-^ dosability 
the easier, space-saving transport^on. *e«.«er^^ ^^^^ 
. and the less expensive storage. As are 
-. avaUable dispersing medium (water) the powoerio 

desirable in this respect •„„„rncesses such 

Tliepolymerpowdersproducedbydiy^P^^e^;^^ 
ase.g. feeze or spray drymg,wtere in par0^l^ 

of spray drying larger powder 1"^;;"^ However, when 
shoddbecompletelyreversibly dispersible. Howev 
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adding water, generally not completely satisfactory results 
are obtained. This is due to the fact that on diying, the highly 
disperse particles in the dispersion necessarily approach one 
another until in the case of contact of the surfaces of the 
5 particles irreversible changes occur, such as the aforemen- 
tioned coalescence or also an aggregation of the particles. As 
a result the surface characteristics of the disperse phase are 
modified in such a way that on adding water, the affinity of 
the particles for one another is greater than that to water, so 
that there is no real redispersion. 

In addition, the aforementioned emulsifiers or protective 
colloids, such as e.g. polyvinyl alcohol, can lead to a 
reduction of the reactivity of the redispersed polymer par- 
ticles. In other words, the redispersible powder, following 
dispersion again, can partly or entirely lose its reactivity, 
together with the characteristics associated therewith. 

One possibility of preventing an irreversible change to the. 
external form of the aqueous polymer dispersion after drying 
consists of the addition of so-called drying aids, which are 
20 also known as spraying aids. These drying aids are water- 
soluble substances, which on drying form a matrix and in 
this way embed the polymer particles. On redispersing with 
water the matrix dissolves again and the polymer particles 
are reobtained in a virtually unchanged form. EP 770 640 A2 
25 makes use of such a procedure. It describes the preparation 
of polymerizate powders by drying aqueous polymerizate 
dispersions, the dispersed polymerizates, which have a posi- 
tive or negative surface charge, being maintained in 
solution, accompanied by the addition of a drying aid. This 
3Q drying aid is a polyelectrolyte, which dissociates into a 
polyion and a counterion, in which the counterion must have 
the opposite charge to the polymerizate surface charge. 
Therefore the polyeiectirolyte fulfils the function of an 
additional stabilizer, which keeps the polymerizate in solu- 
35 tion. The polymerizate is not polymerized in the presence of 
the stabilizer, but is instead present as a finished polymer. 
The stabilizing effect is here achieved by a further molecule 
virtually acting as an emulsifier. 
Another possibility for obtaining stabilized dispersions 
40 from a water>insoluble latex is known from EP 441 037 Al. 
The latter describes anionically stabilized dispersions from 
latex and a quaternary, cationic polymer, both components 
being separately preparable and storable as soluble poly- 
mers. Both components are then sprayed together onto the 
45 application surface, in order to form a dry coating which 
cannot be washed out, the cationic polymer serving as a 
coagulant Therefore the cationic polymers do not contribute 
to the stabilization of the dispersion and instead desu-oy tiie 
same, accompanied by the precipitation of tiie latex poly- 
50 mers (so-called demulsificatiop) and formation of a coating. 
EP 286 008 Bl describes the use of aqueous, cationic 
plastic dispersions for impregnating and priming absorbent 
substrates. The cationic dispersion polymerizates contain 80 
to 99 wt. % ethylenically unsaturated monomers from the 
55 group vinyl esters, metiiacrylic esters, acrylic esters, vinyl 
aromatics, vinyl chloride, ethylene, acrylonitrile, diesiers of 
maleic acid and/or fumaric acid and vinyl pyrrolidone, 1 to 
20 wt % ethylenically unsaturated, cationic, water-soluble 
monomers, 0 to 19 wt % ethylenically unsaturated, hydro- 
60 philic monomers with one or more functional groups from 
the series COOH, — NR^R^ — CONR^R^ in which and 
r2 stand for H or — CHjOR with R=H or (Ci-C8)-alkyl, 
and up to 19 wt 9b ethylenically unsaturated monomers with 
one or more OH groups. The monomers are chosen in such 
65 a way that the minimum cationic activity of the dispersions 
is 20 to 200 ^ole/g solids, 15* measured at pH 7 and 60 to 
99% of the cationic charge is on the surface of the particles. 
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and the dispersions have a minimum film formation tem- 
perature (MFT) between 0 and 40° C. The polymenzate 
^des of the dispersions have an average particle diameter 
of 002 to 0.2 nm. The cationic dispersions are used tor 
impregnating and priming brickwork concrete, plaster 
surfaces, ground plaster, gypsum surfaces or bricks. 
However, dispersible powders are not descnbed. 

SUMMARY OF THE INVENTION 
According to JP 55-104 955 A. an aqueous dispersion of 
a cationic-ethylenically unsaturated polymer is described 
which has a glass transition temperature Tg<50 C. ano 
contains a cationic, water-soluble or water-dispersible. eto- 
ylenically unsaturated oUgomer and/or polymer and/or 
cationizable. ethylenicaUy unsaturated monomers m aque- 
ous phase. The polymers serve as additives for improving 
the characteristics of cement products. As a result there is an 
improvement to the water resistance, water tighmess, 
strength, adhesion, chemical stability and durabihiy of a 
cement product, such as mortar. The emulsion polymeriza- 
tion of these polymers is either brought about by radic^ 
polymerization of alpha or beu-ethylenically unsamrated 
monomers in the presence of cationic, water-soluble and/or 
water-dispersible oligomers and/or polymers or by radica^ 
polymerization of alpha or beta-ethylenically unsaturated 
monomers, which are in part replaced by cationic, ethyleni- 
caUy unsaturated monomers, such as dimethylanunoethyl 
methacrylate esters of maleic acid, fumaric aad, itacomc 
acid, etc. This teaching is disadvantageous m that the , 
polymers which can be used are very restricted and there is 
also a very restricted field of use for the cement formula- 
tions. In addition, the polymers produced must have a glass 
transition temperature Tg<50° C, in order to e.g. give 
mortars the desired characteristics. 

DESCRIPnON OF THE INVENTION 
In addition, the cationic acrylic resin according to this 
Japanese patent serves as a water dispersing agent and is 
used as Ml additional additive. The use of the catiomc, 
water-soluble or water-dispersible oligomer and/or polymer 
is used for preventing coagulation of the latex in the cement. 
Moreover, JP 55 104 955 A does not describe a redispftrsible 
powder and the latter is also not provided. It is therefore 
much more difScult to provide, in addition to a suble 
dispersion, a redispersible powder obtainable therefrom. 

The problem of the invention is to so further develop ttie 
aqueous dispersions prepared according to the aforemen- 
tioned processes the whilst maintaining advantageous char- 
acteristics ornn individual cases for producing >mP™ 
characteristics, the performance of tiie process and the 
choice of the starting materials can be made more tlexibie. 
Independentiy of the functionality of the polymers to be 
dispersed, the process must also reUably stabihze them in 
aqueous dispersion. The said dispersions must also be 
improved so that in their final applications, such as e.g. in 
plastic-containing, cement-bound systems, tiiey lead to 
improved use products due to desired consecutive reactions. 
It must also be possible to obtain from the dispersions a 
redispersible powder, which substantiaUy maintains its 
advantageous characteristics, foUowing redispersion m the 
aqueous medium. It must be possible to obviate the use of 
stabilizing additives in the form of emulsifiers and protective 
coUoids, as weU as drying or spraying aids. 

Accordin" to tiie invention, tiie aforementioned problem 
is solved by a process A) for ttie preparation of aqueous 
dispersions of (co)polymfirizates using a polymer with cat- 
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ionic functionality, optionally accompanied by the use of 
conventional additives, the polymer with cationic function- 
ality being obtained by (co)polymerization in an aqueous 
medium of olefinically unsaturated (co)monomers, in which 

5 at least one {co)monomer has a cationic functionality, fijither 
(co)monomers are added and polymerization takes place in 
the presence of suitable initiators, wherein the polymers 
and/or {co)monomers are so chosen and the process is so 
controlled that a {co)polymerizate particle with heteroge- 

10 neous morphology is formed and the dispersed (co) 
polymerizate obtained has a glass transition temperature Tg 
of more than about 50° C. 

Surprisingly, the polymers with cationic functionality 
have an action corresponding to an emulsifier or protective 

15 colloid for the (co)polymerizate formed according to the 
invention and during emulsion polymerization lead to a 
stabilization of the dispersed, copolyra.erized particles. 
Tiirough a type of "polymerizing in" of the polymer with 
cationic functionality, a dispersion-stable latex particle is 

20 produced, the latex particles prepared according to process 
A) having a heterogeneous morphology. In this context, 
"heterogeneous morphology" need not mean that necessar- 
ily two or more different glass transition temperamres Tg 
must be present. In fact, it means that in the (co) 

25 polymerizate particles areas with different compositions, i.e. 
for example phases, are formed. According to the invention, 
e.g. an inverse core-shell morphology can be formed. The 
(co)polymerizate particle can essentially have an outer phase 
(shell) in the form of substantially hydrophobic areas and an 

50 inner phase (core) in the form of substantially hydrophilic 
areas. Altemadvely, with the inventive process, a so-called 
raspbeny-like structure can be produced Obviously mixed 
forms with heterogenous morphology are obtainable. 
Preferably, the emulsion polymerization is performed in 

35 such a way that the proportion of polymer with cationic 
functionality is greater in the outer phase than in the inner 
phase. The parameters and conditions variable in this con- 
nection are known to the expert and reference is made in this 
respect to "emulsion polymerization and emulsion 

^ polymers*^ P. A. Lovell and M. S. e-Aasser, 1997, particu- 
larly pp 293-326. 

In the case of the core-shell morphology obtained accord- 
ing to the invention, once again the glass transition tem- 
perature can be very important. The glass transition tem- 
perature can either be determined by measurement, e.g. 
using DSC methods, or by theoretical calculation. Witiiin tiie 
scope of the present invention, the glass transition tempera- 
tures (midpoint temperature according to ASTM D3418-82) 
of copolymers are calculated by a trial and error metiiod 

^ according to Fox (T. G. Fox, Bull. Am. Phy. Soc. (ser 11) 
1,123 (1956) and Ullmanft's Enzyklopadie der Technischen 
Chemie, vol, 19, 4th edition, Veriag Chemie, Weinheim, 
1980, pp 17/18). Thus, for the glass transition temperature is 
obtained: 

fio in which 

and W^, . . . represent the mass fractions of the 
monomers a, b ... and Tg^, Tg^ . . . the glass transition 
65 temperatures of the corresponding copolymers. The glass 
transition temperatures of certain homopolymerizates of the 
aforementioned monomers are known and are e.g. listed in 



UUman's Encyclopedia ofldustrial Chemistry. VCH. 
Weinhcim. vol. P ^ ^^^^^^ 3„ch a 

n,e polymers and/or (^^^""'^Le obtained has a glass 
^ay that the dispe«ed(co)polytn^^^a«ob^^ ^ 

transition temperamre Tg f moreum u^dby 

known, the glass ^P'^«^ed. The expert is 

the choice and T f *Xg S^'' 
awareofthecntenafora^usttng^g 

perature to be apphed ^''^^ .^^^r^Z 
Scordingtotheinvenuon^o*^^^^^^ 
explanations here TJie gtess^an ^ 

inner phase (core) ^'l*' "^^^a^ap^ti^ 
casebemodified.mo^|^pe^^^^^ 

the imier phase has ^^7^J^':2nI^of Ae latex particle. 
50" C. so that there is film is to be 

This is advantageous if ^ "-"'"f °X ^ applications, 
prepared, which is e^g. ^^.^^^.f ^ place at ambient 
^ If no rapid film »°^'i,"-SLre Tg is above 50» 

final application can be o^^^^^^' . value of the 

Acc^^ngtoap^fe^^e^^^^^ 

outer phase i as h'gh ^ P°'^Y ^s possible. It is parUcu- 
value of the inner phase is ^ ^ transition 

larly advantageous if the outer ph^e has a g 
temperature Tg of more '^^.^^aS^ut SO^ C particularly 

St^n^-Hi^^^^^^ 
^S^-STS^S^y ^^-^ -r phase 

films the product f«^,«f^^PS"cationic functionaUty" is 

■me expression "P°ly'^'^^ * J^S ^ it is obtained by 

not particularly P™;f^„*SdefinicaUy unsat- 

(co)polymerizationm aqueous medjum ^^^^^^ 

urated(co)monomers and at least one . . 
present in the molecule. The tenn P ^ ^ft 
homopolymers. copolymers b °^^j,P°^^^ the expert 
copolymers, as well as oligof^^;^^^^ "^^g.^ ^jth olefini- 
that i i'>o)volyT^:'^''S^^Z:^ Z this poly- 
cally unsaturated cTtabolic functionality, 

raS^^^;;s^^^^ 

.j-S"Sm?f:^^^^^^^ 

(C-C.s) carboxylic acids, e.g. yinyi a 

propionate, etc.?a (mcth)acrylate of (C,-<^)^^^^^^^^ 

Lethyl methacrylate. ^.^tyl J^^^^^ 

methactylate. ethyl acrylate. isoW ^"^/^^^.ii toluene. 
acrylate;avinyl aromatic, such as e g^styr^e, y 

vSl chloride, an eftylene. .^^^ p^olidone. an 
nJeic acid and/or vinyl pyridine, an 

aniino acrylate or m«*acrylate ^er. a v'^^^ 
alkylamino group-contaiinng "'^yl'T^^^ ^ a quater- 
gro^p-containing ^^^^^^^f —S. su'ch as 
nary ammomum g'^^P:^"*!?^'!!^^ 
2-hydroxy-3-acrylopropyl ^f^f^^i^u" chloride or the 
siethacWypropyl ^"'f « a^buted to a 

like. Preferably *e cauomc to^^^ « 
quaternary ammomum W P^J^J^ ^^potmds are 
melhacrylates, as weU ^ ester a^^^ ^ quater- 

used. nie chain i^^P^y^^'^^^'^S^ possible to use 
nary nitiogen is typically C, to C4. It IS ais j~ 
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amines protonated in the acid pH-range. According to the 
invention, particularly preferred mononjers for the prepara- 
tion of the polymer with cationic functionality are e.g.: 
N,N-[(3-chloro-2-hydroxypropyl)-3-dimethyl ammonium 

5 propyI]-methacrylamide chloride (DMA-PMA-epi), N-[3- 
(dimethylamino)-propyl]-methacrylamide hydrochloride 
(DMAPMA-HCl), N-[3-{trimethylammonium)-propyl]- 
methacrylamide chloride (MAPTAC), 2-hydroxy-3- 
methacryloxypropyl-triethyl ammonium chloride, dimethyl 

10 diallyi ammonium chloride, aziridinyl ethyl methacrylaCe, 
morpholinoetbyl methacrylate» trime%l ammonium ethyl- 
methacrylate chloride, dimethylaminopropyl methacrylate, 
1,2,2,6,6-pentamethylpiperidinyl methacrylate, aminopro- 
pyl vinyl ether, diethylaminopropyl ether and tert- 

15 butylaminoethyl methacrylate. 

According to the invention, the polymer with cationic 
functionality can either be prepared in a preceding stage by 
homo or (co)polymerization of monomers with cationic 
functionality or with further comonomers and immediately, 

20 without being isolated, further processed (in situ further 
processing). Alternatively the polymer with cationic func- 
tionality can lirstly be separately prepared and then isolated 
prior to further processing according to the invention. It is 
obviously possible to use any commercially obtainable 

25 polymer with cationic functionality, which fulfils the afore- 
mentioned conditions. 

Preferably, in the (co)polymerizate obtained, for about 
one part by weight monomer (with cationic functionality) of 
the polymer with cationic functionality, there are about 2 to 

30 250 and in particular about 10 to 150 parts by weight of 
remaining (co)monomers. According to the invention, the 
(co)polymerizate prepared contains about 0.001 to 50 mole 
%, particularly about 0.1 to 35 mole % of monomer units 
with cationic functionality. 

35 There are no particular restrictions in the present inven- 
tion with regards to the choice of the (co)monomers, which 
are polymerized in the presence of the cationic polymer. It 
is possible to use all (co)polymerizable monomers known to 
the expert. Reference is made in exemplified manner to 

40 alpha, beta-ethylenically unsaturated monomers, such as 
acrylate esters, methacrylate esters and carboxylate esters, 
acids and their salts, such as acrylic acid, maleic acid, 
itaconic acid, vinyl sulphonic acid, vinyl toluene sdphonic 
acid and unsaturated, dibasic acids, their semi-esters and 

45 salts, alpha, beta-unsaturated amides, vinyl esters, vinyl- 
substimted, aromatic compounds, heterocyclic compounds 
with vinyl groups, vinylidene halides, alpha-olefins, diallyi 
phthalates, divinyl benzenes, alkyl acrylates, trimethylol 
propane trimethyl acrylates, esters of acrylic and meth- 

50 acrylic acid with methanol, ethanol, propanol, butanol, 
styrenes, alcohols, polyols, glycidyl alcohols, glycols and 
polycarboxylic acids. 

Preferably, apart from cationic monomers, also monomers 
can be copolymerized, whose protonated, reactive group or 

55 groups are deprotonated, accompanied by a corresponding 
rise in the pH-value. Such groups are known to the experts. 
Apart from a cationic functionality, there can be at least one 
anionic functionality in the (co)monomers. Thus, amphot- 
eric systems are obtained, which are stable as such and do 

60 not coagulate. These surprising characteristics are not 
known in this form in the prior art. 

The process A) according to the invention can be per- 
formed continuously, semicontinuously or as a batch pro- 
cess. ITiis is dependent on wh^er the polymer with cationic 

65 functionality is prepared separately or is further processed 
inunediately following in situ preparation. For example, 
following the preparation of the cationic polymer, the pro- 
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'cess can be performed balchwise. In addition, it is clear to 
the expert that for performing inventive process A), due 
attention must be paid to the basic rules of emulsion poly- 
merization. Thus, e.g. radical initiators are used for perform- 
ing the polymerization. There is no relevant restriction to the 
invention in the choice of initiators. The radical initiators to 
be used in the invention are either water-soluble or water- 
insoluble, i.e. they are then monomer-soluble. Suitable 
water-soluble initiators are sodium, potassium and ammo- 
nium peroxodisulphate, hydrogen peroxide and water- 
soluble azo compounds such as 2,2'-azobis(2-araidino- 
propane dihydrochloride), 2,2;-azobis[2-methyl-N-(2- 
hydroxyeihyl)-propion-amide] and 2.2'-azobist2-(2- 
imadazoIin-2-yl)-propanel-dihydrochIoride. Suitable 
monomer-soluble initiators are organic hydroperoxides, 
such as tert-butyl hydroperoxide, pinane hydroperoxide, 
p-menthane hydroperoxide, cumene hydroperoxide and 
diisopropyl phenyl hydroperoxide, organic peroxides, such 
as dibenzoyl peroxide, dilauryl peroxide and diacetyl 
peroxide, as well as monomer-soluble azo compounds, such 
as azoisobutyronitrile. It is also possible to use mixtures of 
initiators. 

In place of a radical initiator it is also possible to use an 
initiator system, which comprises a radical initiator of the 
aforementioned type and a water-soluble reducing agent. 
Thus, the actual radical initiator is formed during 
polymerization, which is e.g. possible by thermal decom- 
position of the aforementioned initiator, as well as by the 
reaction of the initiator with an aqueous reducing agent. The 
water-soluble reducing agents act as activators for the ini- 
tiators. Suitable reducing agents are ascorbic acid, sodium, 
potassium and ammonium sulphite, bisulphite and 
metabisulphite, sodium formaldehyde sulphoxylate, tartaric 
acid, citric acid and glucose. They can be used in combi- 
nation with a heavy metal salt. The reducing agents are 
generally used in a quantity of 0.01 to 2 wt %, based on the 
total monomers added and are usually dosed in during 
polymerization. The initiators or initiator combination are 
generally used in a quantity of 0.01 to 2 vn. %, based on the 
total monomers. Particular preference is given to 2,2'-azobis 
(2-amidinopropane)-dihydrochloride, hydrogen peroxide 
and tert-butyl hydroperoxide combined with a reducing 
agent, e.g. sodium formaldehyde sulphoxylate. 

As a function of the use conditions, it is concomitantly 
possible to use conventional additives. Examples are thick- 
ening agents, pigments, flame-proofing substances, 
crosslinkers, fillers, reinforcing agents, film formation aids, 
antioxidants, fungicides, foam inhibitors, plasticizers, 
preservatives, wetting agents, rheology modifying aids, vul- 
canizing agents, resins, adhesion aids, antiblocking agents, 
etc., which can be added in conventional quantities. 

According to the invention, the dispersion is preferably 
prepared without emulsifier addition, but it is optionally 
possible to use a small quantity of emulsifier. The emulsifier 
quantity is appropriately below about 3 wL %, particularly 
below about 1.5 wt. %. The emulsifier proportion is prefer- 
ably under I wt %, in particularly preferred manner below 
0.5 wt % or more especially below 0.2 wt. %. 

Polymerization is preferably performed between about 50 
and 100° C, particularly between about 60 and 90° C. The 
temperature can e.g. be dependent on the initiator system 
used. In certain cases the starting temperature is preferably 
about 70" C. The heat evolution due to the exothermic 
reaction during polymerization can be used in order to adjust 
the reaction temperature between 80 and 90** C. and option- 
ally it may be necessary to cool so as not to exceed the 
indicated temperature range. All the amount of heat pro- 
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duced can also be dissipated, so as to maintain the starting 
temperature of about 70° C. throughout the reaction or even 
to drop below the same. In some cases it is possible to work 
in an autoclave, which offers the possibility of performing 

5 polymerization above 100^ C. During the radical, aqueous 
emulsion polymerization, the pH-value of the aqueous dis- 
persing medium is generally 2 to 10. After the end of 

- polymerization, the pH-value can be adjusted to about 2 to 
12. 

10 The present invention also relates to a process B) for the 
preparation of aqueous dispersions of (co)polymerizates 
using a polymer with cationic functionality, optionally 
accompanied by the addition of conventional additives, in 
which the polymer with cationic functionality is obtained by 

15 (co)polymerization in an aqueous medium of olefinically 
unsaturated (co)monomers, in which at least one (co) 
monomer has a cadonic funcdonality, further (co)monomers • 
are added and polymerization takes place in the presence of 
suitable initiators, the polymer with cationic functionality 

20 being formed in situ in the presence of a seed 

Surprisingly the characteristics of these polymers with 
cationic functionality are comparable with those of emulsi- 
fiers or protective coUoids with regards to the (co) 
polymerizate formed according to the invention, so that the 

25 copolymerized particles are stabilized in dispersion. 
Through a type of "polymerizing in" of the polymer with 
cationic functionality, a dispersion-stable latex particle is 
produced, but process B) is directed to a seed polymeriza- 
tion. 

30 In seed polymerization, which is particularly suitable for 
producing monodisperse latices, a latex with a uniform 
particle size is initially used. To this seed latex are then 
dosed in the monomers to be polymerized using a monomer 
charging procedure. Polymerization is carried out in such a 

35 way that the previously introduced latex particles, increase 
in volume, but do not grow quantitatively, accompanied by 
the obtaining of monodispersity of the system. The number 
of particles is proportional to die amount used beforehand 
and a narrow particle size distribution is obtained. Accord- 

40 ing to the invention, for forming the seed about 0. 1 to 25 and 
in particular about 0.5 to 20 wt. % of the (co)monomer, 
based on the finished (co)polymerizate are used. TTie (co) 
monomers can be the monomers used for the preparation of 
the cationic polymer or any other monomer (foreign latex). * 

45 The monomers for preparing the seed are generally inde- 
pendent of the subsequentiy used monomers. 

The (co)polymerizate particles prepared according to the 
invention by means of the preceding seed polymerization 
have an extremely homogeneous particle size, i.e. the par- 
se tides are (substantially) monodisperse. In this context, 
"monodisperse" means that the average particle diameter 
preferably varies by about ±10%. Such homogeneous par- 
ticle sizes are not always possible with the prior art pro- 
cesses or are frequently associated with high process engi- 

55 neering costs and low yields. In process B) according to the 
invention, the particle size of the (co)polymerizate produced 
can be adjusted in planned manner. Hie latex particles 
formed preferably have an average diameter of about 30 to 
1(X)0 nm, particidarly about 50 to 600 nm. 

60 The polymer with cationic functionality can be both a 
homopolymer, copolymer, block polymer or graft copoly- 
mer or also an oligomer and is subject to no other restriction, 
provided tiiat the cationic polymer has resulted from die 
(co)polymerization of olefinically unsaturated monomers 

65 and has at least one cationic functionality. Reference is made 
to the examples for process A) with regards to monomers 
with cationic functionality suitable for preparing the poly- 
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men Preferred monomers with cationic functionality are also 
quaternary ammonium group-containing monomers It is 
obvious to the expert that any (co)polymerizable, oletim- 
caDy unsaturated starting monomers can be used for this 
polymer. Preferably, in the polymer with cationic 
functionality, for about 1 part by weight monomer with 
cationic functionality there are 0 to about 50 and in particu- 
lar about 0.1 to 20 parts by weight of (co)monomer. 

Thus, according to the invention, the polymer with cat- 
ionic functionality is prepared by seed polymerization m a 
preceding stage by homo or (co)polymerization of olefim- 
cally unsaturated (co)monomers, in which at least one 
(co)monomer has a cationic functionality, and is 
immediately, without being isolated, further processed 
(further processing in situ). Alternatively the polymer with 
cationic functionality can be firstly prepared independently 
"of the inventive process, isolated and then further processed. 
Obviously it is possible to use any commerciaHy available 
polymer with cationic fimctionaKty, which fulfils the afore- 
mentioned conditions. Preferably, in the (co)polymen2ate 
obtained, for about 1 part by weight monomer (with catiomc 
functionaUty) of the polymer with cationic functionality, 
there are about 2 to 250 and in particular about 10 to 150 
parts by weight of other (co)monomers. According to the 
invention, the (co)polymerizate prepared can contain about 
0,001 to 50 mole %, particularly about 0.1 to 35 mole % 
monomer units with cationic functionality. 

With regards to the choice of the (co)monomers. which 
are polymerized in the presence of the cationic polymer, 
there are no relevant restrictions to the invention. All (co) 
polymerizable monomers known to the expert can be used. 
Reference is made to the comooomers listed for process A) 
for examples of usable comonomers. 

It is preferred that the polymers and/or (co)monomers are 
selected in such a way that the dispersed (co)polymenzate 
obtained has a glass transition temperature Tg of more than 
about 50° C. In this connection it is refened to process A). 

In a preferred aspect, apart from cationic monomers, it is 
also possible to copolymerize monomers, whose protonated, 
reactive group or groups, are deprotonated, accompanied by 
a corresponding rise in the pH-value. In addition to a 
cationic functionality, the (co)monomers can have at least 
one anionic functionality. As a result amphoteric systems 
can be obtained, which are present in stable form and do not 
coagulate. Such groups are known to the expert. 

As a function of whether the polymer with catiomc 
functionality is prepared separately or in in situ, process B) 
according to the invention can be performed continuously, 
semicontinuously or as a batch process and obviously 
account must be taken of the principles of an emulsion 
polymerizaUon. In the case of in situ further processing of 
the cationic polymer, the process can e.g. be performed 
continuously or as a batch process. The polymerization is 
carried out in conventional manner between about 50 and 
100° C, particularly , between about 60 and 90° C. The 
temperature can e.g. be dependent on the initiator system 
used It is also possible to use here radical initiators, either 
singly, or as a mixture or optionally with suitable activators, 
which correspond to those used in illustrating process A). 
The initiators or initiator combinations are generally used in 
a quantity of 0.01 to 2 wt. %, based on the total monomers. 

As a function of the mtended use, the conventional 
additives known to the expert can be added in suitable 
quantities. However, the use of emulsifiers is largely 
obviated, the emulsifier quantity being appropriately below 
about 3 vrt. %, or below about 1.5 wt %, preferably below 
1 wt %. in particularly preferred manner below 0.5 wt % or 
more especially below 0.2 wt %. 
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obtained aqueous ^^persio^ t" ^ ugous disper- 
latex particles can be ^rlr^tatexVticlel The weight 
sion (dispersion 2 ;^'*°^fj^*jfs preferably in the rarige 
,0 ratioofdispe^ionl todispemra^^ P ^^.^^ ^ 90.,0^ 

of about 5:95 95^5' Dispersion 2 can comprise 

espedaUy about 20.80 to 80_za w V j ^^js. 

an^eous dispe^m o«o y^^^^^ Xylene vinyl 
Examples, of "^O"""^^ J!,,! °%tvrene and/or butadiene. 
„ versatate. acrylate. '"^f^^^Xo be "sed which are 
Obviously further monomws mj^ ^ ^^^^^ , 

Sr SCSS So?4.r be op^ -rd- 

, ^^^^e invention f ^ «^es tc^^^^^^ 

obtainable *%tS^"CtmSal takes place in 
after removing the water, wa ^ ^ ^^^y or 
conventional manner by Pf^i^ie wwder accord- 

freeze drying. P^^^^^^^^i w of 
M ine to the invention contams a Lco;pwy ^ 

" Sll to 50 wt. % <>af f — ^^^^ add about 

wt. % (<=°)r"°TfiP« aXStional additives. 

in more or 1-s concentjtedfo^. 

With particular adv«^ ^^^^i the dispersion 
possible to achieve a high scAids co ^^^^^^ 

ingly. Thus. °^ "'J^^i of other latex particles, 

admixed with a ^^^^ .Pf ' ^er 1 to powder 2 is in the 
Preferably the fif^^'^fstSI^S^ about 10:90 to 90:10. 
rangeof about 5:95 to 95.5 prefOT ^ ^^^p^se 

45 particularly about 20-80 to 80.2a P^^ 

homopolymersorcopo ymeis wmcn ^^^^^ ^.^^j 

following "nr"""'' Sne and/orbutandiene. 

versatate. ^^^^^'^ifS^'^lZl Unuting at all any 
TWs listing ts only f *^P'7.^in 
50 other monomer can be used herem. 

EXAMPLES 
T^eaqueousdispersifand^spe^W^ 

ing to the invention can 1» '^^^Xn are suitable for 
,5 i dispersion acx^ng J. 

use in composite ^"^.^P,^„f „nient-bound systems, par- 
adhesives, Pl^^"-'^""*^^"^'^. cement-free binders. 

and glass fibre composite ^y^*;*;;^;^ ^zate dispersions 
These inventive aq-^""^, JSteTJwders obtainable 
and the redispersible (^J^^^X for modifying 
65 therefrom by drying^wPy^^^y^^^^^^^^^ ,aler 
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in cement-containing products of a general nature is pos- 
sible. Based on the cement, the (co)poiyraerizaie is usually 
added in a quantity of 3 to 30 wt, %, advantageously 7 to 20 
wt %. Typically such modified mortars contain 50 to 85 
parts by weight sand (arithmetic mean of the particle size 
diameter in the range 0.1 to 0.3 mm), 15 to 40 parts by 
weight cement and (co)polymeii2ate in the weight ratio 
polymer/cement 0.03 to 0.30. It is obviously possible to add, 
as required, various additives such as cellulose, fibres, etc. 

In particular, the (co)polymerizates in the form of redis- 
persibie powder prepared on the basis of seed polymeriza- 
tion are suitable as a filling material for columns in chro- 
matographic separation processes, such as gas 
chromatography or high pressure liquid chromatography 
(HPLC) and as calibrating material for panicle size mea- 
suring instruments, because, as a result of the preparation 
process, the particles have a substantially identical diameter, 
i.e. are homogeneous or monodisperse. 

Inventive redispersible powders can also be used as 
carriers for die delayed release of substances of all types. 
The substances can be supplied either by polymerizing in the 
(co)polymerizate particles or by adding during redispersion 
of the particles. The substance obtained can then be released 
in delayed form, which can e.g. take place by adding or 
introducing in a substance-dissolving medium. The sub- 
stances used can be employed in agriculture, e.g. as 
fungicides, herbicides, phytohorraones, insecticides, 
nematicides, rodenticides and acaricides. In the food sector 
vitamins, mineral substances, etc. are suitable as substances, 
which can be delivered in delayed form by means of the 
redispersible powder. The inventive, redispersible powders 
can also be used in the pharmaceutical sector in the form of 
carrier materials for receiving random medicaments to be 
subsequently released. 

The desired, improved characteristics of the dispersions 
according to the invention and the powders obtainable by 
drying are based on the fact that a polymer with cationic 
functionality in an emulsion polymerization process takes 
over partly or completely the function of a surfactant or 
protective colloid, independently of further functionalities in 
the molecule. It is not important whether the polymer with 
cationic functionality is present in homopolymerized or 
copolymerized form. 

Numerous advantages result from the invention. Thus, 
with regards to the quantitative and qualitative framework 
conditions, the inventive processes A) and B) have a sur- 
prising flexibility compared with the aforementioned prior 
art. This is in each case only restricted by one condition: 
namely in process A) by the formation of the heterogeneous 
morphology and in process B) by the additional seed poly- 
merization. Emulsificrs are not absolutely necessary accord- 
ing to the invention. Thus, the disadvantages associated with 
such stabilizing additives can bt completely avoided In fact 
any further stabilizing agents can be obviated. However, the 
process products obtained have very favourable properties, 
such as improved processability, better setting behaviour 
(adhesion), good water tightness and greater storage stabil- 
ity. A particular advantage is that the process product 
obtained leads to improved characteristics in the final appli- 
cations. The planned control of the characteristics profiles of 
the substrates to be modified, i.e. the improved action due to 
the added particles increases in proportion to die fineness 
with which the particles can be added. By incorporating seed 
polymerization, it is possible to obtain in planned manner 
very homogeneous particles with monodisperse, very small 
particle diameters, which even comply with the high 
demands of chromatographic separation systems or calibrat- 
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sectors n^ese substances can consequently be ^aaly 
s SS^dusedinamoreplannedmannerduetotheddayed 

Se S particular advantage the three processes A) and 
B^SoS to the invention can in part be combined o 

the choice of the glass transition temperature. 

The invention is illustrated in greater detail hereinafter by 
exSrS are not intended to restrict the teaching 
15 rSngtTtheinvention. Within jescop^ofd^^^^^ 
disclosure, further examples are obvious to the expert. 
The foUowing abbreviations are used in the examples: 



20 ■ ■ — -~ 

MMA Methyl methacrylate 



25 



30 



mmrj. 

ffi^-epi Njtl(3.chW.hydroxypropyl>3-<bme*yl 
Acrylic acid 

VEOVA®-10 Viny ^ "^lls 

JX^ylic adds, also known as V«sanc ® X-aa^ 
Triton® S&Haasmarkforanmgeofnomomcsurfeaant. 
TOOT 70 TW-butyl hydroperoxide. 70* in water and 

™^ 2r-azote(iamidinopropai«)^y<ltochIonde. 



35 Example 1 

To a 2 Uter glass reactor equipped with a sto^r and 
the^osi were' su«:essively f ^^^^45^ g S 

SrSd methac?ylic acid and butyl acrylate) were 
^^Sd fi^H^iSe seed monomer. Subsequen^s^^^^^^ • 
Lk place with nitrogen and heaung took pto to 75 C 

SrSiStSter call^ V-50) was added m one 
^So^Onreac^^^^^^^^^^^^ 

nr'opyll-methacrylamide chloride (hereinafter called 
epi). together with 60.0 8 of d«omz^ w^ 
within 30 minutes. 30 minutes after ttie 
mentioned feeds, dosing m took P^f . " J of V 50^ 
, rtiwolved in 60 g of water over a 3.5 hour penod. a was 
fSrJtt^oughouttheentiretimethetemperaturew^^ 

k^lSweTT! and 76° C. 30 minutes after the start of 
SmeSS within a 3 hour period dosing in took place 
a monomer inixture of 252 g of methyl mej^^^' ^4 
Z Z on^iir arid 2 4 B of methacryUc acid and 252 g of butyl 
* IcS^n "thiols w^^^^^ 

tS' C T!>e soUds represented 49.6%, the viscosity 607 
mPas and the pH-value 2.7. 

Example 2 

^ Example 1 was repeated, but the aqueous DMAPMA-epi 
soS« dosed in parallel with the monomer mixture of 
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252 g of methyl methacrylate. 24 g of a<=n[lic ^cid g °J 
methacrylic acid and 252 g of butyl acrylate. CoagalaUon 
occurred after 30 minutes of monomer teeo. 

Example 3 

Example 1 was repeated, but 520 g of vinyl acetate 25 g 
of !JSo add and 15 g of methacrylic acid w^e dos^d m 
as themonomer mixture over a 3 hour penod. The eWie 

that *e in 

monomers. The soUds of this Aspersion lepre^n^ 
the viscosity was 96 mPas and the pH-value 2.7. 

Example 4 

obtained with the described monomer <WS»J0'V 
ids represented 49.4%. the viscosity was 173 mPas and 
the pH- value 2.7. 

Example 5 

3 hour period. The soUds represented 46.1%. the viscosiiy 
was 95 mPas and the pH-value 2.8. 

Example 6 

Example 1 was repeated, but 35 g of a 50% aqueous 
soSf of N-t3-Sirnethyl ammomum^^^^^ 
methacrylamide chloride (he^mafter ^^^Q was 

stabiHzer. The solids represented 50.5%, the viscosiiy 
497 mPas and the pH-value 2.5. 

Example 7 

TO a 2 Uter ilass reactor, equ^^d wiih a stong 
thermostat, were successively added 13.6 S ^ 
Sptan, 1.0 g of sodium hy^gen -ton ^ ^660 g 
of deionized water were added to *^ '^^^^^ 
followed by scavenging with nitrogen ^dj^amg to 60^ 

^-°s?3rgK?A?a:dro°" 

^fi 9 c of VEOVA® 9. One minute later 1 .3 g of V-30 wm 
'Jili^ o^ln. 15 minutes after the st^ ^^^J 
f^ds 4 9 e ofV-50, dissolved in 15 g of water, were dosea 

?for ^iL'L a h^hours. It w^J'^'^^'l^^S^^^f ^ 
thetimethetemperatureremainedbe^veen79and81 C 

minutes after the start of ^^y'^'^'^^^Z^'^^il^^i 
of methyl methacrylate and 272 g oj. ^"^SShad 
dosed in for two and a quarter houre. When ^ ^i^o e of 
ended. cooUng took place to 60; C dduuon >w& 20 g^l 
water and somewhat later ftether coolmg to 30 C. ano 
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analysis of the dispersion. In this example working took 
place in emulsilier-fFe& manner, i.e. the latex was stabilized 
solely by the cationic polymer (colloid) prepared in the first 
phase of polymerization. The solids represented 50%, the 
^ viscosity was 1560 mPas and the pH- value 4.6. The calcu- 
lated Tg of the shell (25%) was about +70° C. and that of the 
core (75%) 44^ C 

10 Example 8 

Spray Drying Dispersions: 

The dispersions of examples 6 and 7 were spray dried 
using conventional processes. Prior to spraying, dispersion 7 

15 was mixed with 10 parts of partly hydrolyzed polyvinyl 
alcohol (degree of hydrolysis 88%; viscosity 4 mPas as 4% 
solution) to 90 parts dispersion. The solids proportion was 
adjusted to 25% with water and sprayed by means of a 
two-fluid nozzle. Air compressed to 4 bar was used as the 

^ spraying component. The droplets formed were dried with 
air at 110 to 115" C. in parallel flow. In both cases a 
free- flowing, redispersible powder was obtained. 
The following use example shows the improved charac- 

25 teristics of the inventive dispersions and powders in cement- 
containing products. 

Example 9 

30 The following procedure was used for the use testing of 
the inventive poJymer dispersions and powders, 

A mortar mass widi the following composition was pre- 
pared: 

35 

60.0 g of quartz sand according to DIN 1164, part 7 of 

particle group 0.1 to 0.3 mm, 
35.0 g Portiand cement CEM 52.5, 
24.0 g water, 

OA g cellulose (MB2000xp, Herkules) and 

5.0 g of (co)polymerizate according to the invention. 

Using the mortar composition above, various tests were 
carried out and the adhesive strength, wet storage and water 
45 resistance were determined^ For evaluating the adhesive 
strength the draft of European standard CEN/prEN 1348 of 
October 1993 was used as a basis. 

The following parameters were determined: 
Adhesive Strength: 

50 

Use was made of 50 mmx50 mm clay tiles (EN 176). 
Following an insertion time within 5 min following 
application, loading took place with 20 N for 30 sec. The 
adhesion test took place after 28 days, stored at 50% relative 
35 atmospheric humidity and 23* C. (standard (ilimate). 
Wet Storage: 

Use was made of 50 mmx50 mm clay tiles (EN 176), 
FoUowing an insertion time within 5 min after application, 
loading took place with 20 N for 30 sec The adhesion test 

^ took place after 7 days with standard climate and 20 days 
under water. 
Water Resistance: 
If the adhesive strength after wet storage is divided by the 

65 standard storage (dry storage), the resulting percentage 
represents the water resistance. The smaller the figure, the 
worse the water resistance. 



